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1 Présentation générale du programme APR 1994. 
Introduction sur l'ICRAF 
L'ICRAF est crée en 1978 comme une organisation de conseil, d'information et de 
coordination sur l'agroforesterie, puis a été intégré au CG système comme centre de 
recherche international sur l'agroforesterie en 1991, avec un mandat de recherche sur 
l'agroforesterie en général. En 1994, l'ICRAF regroupe 391 personnes dont 80 
chercheurs répartis en 4 programmes de recherche. 
Introduction sur rAPR 
L'APR est le séminaire annuel de l'ICRAF ou tous les chercheurs, y compris les 
chercheurs associés, participent aux activités suivantes : 
- présentation des principaux résultats de l'année en cours. Ces ·highlights• sont 
compilés par les chefs de programmes puis ensuite publiés dans le rapport annuel de 
l'ICRAF. Celui de 1993 vient de sortir. Le rapport annuel est considéré comme très 
important par la direction ICRAF comme étant le document principal présenté aux 
bailleurs de fonds de l'institution. Un haut niveau de qualité est donc requis. 
- présentation de tous les programmes et leurs résultats en réunion plénière. 
- présentation et discussions sur les programmes d'activités et les priorités de 
recherche pour l'année à venir. 
- participation à des sessions de discussions sur des thèmes préalablement identifiés 
(brainstorming sessions). Les quatre thèmes pour 1994 ont été : 
- les essais en milieu paysan. 
- estimation de l'impact des technologies 
- durabilité des activités de dissémination 
- sessions de travail sur les problèmes administratifs et organisationnels. Présentation 
du logiciel de modélisation des systèmes (Stella) et de la base de données des essais 
en cours. Discussion sur les problèmes de fonctionnement des chercheurs associés 
à l'ICRAF. 
- réunion sur l'évaluation des performances des chercheurs. 
- réunion de travail, présentation et discussion des budgets de recherche pour l'année 
à venir. 
- une journée de visite sur le terrain des expérimentations en cours à la station de 
recherche ICRAF de Machakos, et au site de Mua Hills. 
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- création d'un groupe de travail sur les agroforêts avec définition d'un programme de 
travail sur les points suivants : 
- a) définition et caractérisation des "multistrata systems", incluant les agroforêts. 
- b) typologie des systèmes. 
- c) évolution des systèmes de l'agriculture itinérante aux agroforêts. 
- d) définitions des axes de recherche sur les innovations techniques et les politiques 
sur ces systèmes. 
- e) méthodologie de recherche. 
- f) identification des priorités de recherche. 
Le groupe E Penot/T Tomish sera plus particulièrement chargé des point c, d et e. 
Le programme général de travail , étalé sur deux semaines, est présenté en annexe 
1. 
2 les progrë1mmes de travail à l'ICRAF. 
L'ICRAF a réparti ses activités dans 7 programmes dont quatre de recherche 
(voir tableau 1 organizational structure). Le détail des programmes est présenté en 
annexe 2 . 
- Programme 1 : Caractérisation et impact : 
- 1.1 Caractérisation des systèmes et environnement. 
- 1.2 Expérimentation des technologies/Innovations. 
- 1.3 Politiques de recherche 
- 1.4 Analyse de l'impact de ces technologies et recommandation. 
Ce programme est essentiellement un programme à forte composante socio-
économique qui doit, outre l'identification et la Caractérisation des systèmes (de 
culture et de production), doit estimer l'adoptabilité des innovations, leur impact, et 
identifier les éléments d'une politique de recherche. 
- Programme 2 : amélioration des MPT : MultiPurpose Trees : arbres à usages 
multiples. 
- 2.1 MPT germplasme 
- 2.2 Provenance et évaluation des espèces MPT. 
- 2.3 Amélioration des MPT 
Ce programme, plutôt orienté technique, porte sur l'identification et l'évaluation des 
MPT. 
3 
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- programme 3 : Composantes et interactions. 
- 3.1 Compétition et croissance . 
- 3.2 Gestion des nutriments. 
- 3.3 Conservation des sols. 
- 3.4 Gestion phytosanitaire. 
Ce programme , lui aussi très technique, est axé sur les relations eau-sol-plante, 
fertilité des sols et effets des problèmes phytosanitaire sur les cultures associées au 
sein des systèmes agroforestiers. 
- Programme 4 : Amélioration des systèmes de culture. 
Ce programme est essentiellement divisé en sous régions géographiques de même 
nature agro-écologique. 
- 4.1 Highlands sub-humides de l'Afrique centrale et de l'Est. 
- 4.2 Plateau sub-humide de l'Afrique Est-Sud. 
- 4.3 Zones semi arides de l'Afrique de l'ouest (SALWA). 
- 4.4 Zones humides de l'Afrique de l'ouest (HULWA). 
- 4.5 Zones tropicales humides de l'Amérique latine. 
- 4.6 Zones tropicales humides de l'Asie du sud-est. 
Mon poste est relié au programme 4.6, (amélioration des systèmes de cultures, et 
Asie du Sud-est) . Le responsable du programme 4 est Peter Cooper. Voir les 
caractéristiques du programme 4 en annexe 3. Une présentation du programme 4.6 
(Asie du Sud-Est), issue du rapport annuel 1993 est présenté en annexe 5. 
3 Points particuliers. 
La place du SRAP entre les programmes 1 et 4 
Le projet SRAP est officiellement relié au programme 4, mais de nombreux aspects 
du projet sont également reliés au programme 1, en particulier pour la Caractérisation 
des systèmes de production dans les zones nouvelles d'études (West-kalimantan et 
Jambi, Sud-Sumatra ayant été étudié par A Gouyon 1988-1991), et en ce qui 
concerne l'adaptabilité des systèmes RAS, estimation de l'impact.. ... La responsable 
du programme 1 est française (Anne Marie lzac) 
Le SRAP et ASB (Alternatives for Slash and Burn programme,) 
Le SRAP va démarrer ses activités sur deux zones : West-Kalimantan, sur 
financement local GAPKINDO (13 000 US $),et Jambi, sur financement ASB. ASB , 
Alternatives for Slash and Burn programme, est un gros programme de recherche, 
4 
\ (p)\tUu ,_ 
The Alternatives to Slash-and-Burn (ASB) Programme is a global 
initiative designed to formulate a research and development strategy 
that will provide workable alternatives to unsustainable slash-and-burn 
agriculture worldwide. The programme involves a consortium of 
several international research centres and national research systems as 
well as local and international non-governmental organizations. 
Research on the biophysical and socioeconomic aspects of slash-and-
burn, which will be conducted at selected benchmark sites in Africa, 
Latin America and Asia by a multidisciplinary team from the ASB 
consortium, provides the basis for developing and disseminating 
alternative sustainable production systems for the affected areas. 
One of the objectives of the programme' s research strategy is to 
develop research tools for socioeconomic and biophysical research and 
to test and validate the alternative technologies and policies de_veloped. 
The methodologies and the presentation of data need to be standard-
ized for ail benchmark sites. As part of the regional characterization, 
the programme is developing a georeferenced database on the socio-
economic and biophysical factors, and tlus requires uniform data collec-
tion and presentation. Using the Geograpruc Information System (GIS) 
will assist in diagnosis and also in determining how data can be 
extrapolated to other agroecological zones and farming systems. By 
using similar methods and standardizing the presentation of data, 
results can be compared and extrapolated acrnss sites and regions . 
Recommendations can be extended .from sites to regions and the world. 
The Research Methodology Workshop was convened so that ASB 
consortium scientists could review and establish common and 
standardized research methodologies that could be used at the different 
benchmark sites. Du1i.ng the workshop, the scientists carried out a field 
exercise in West Sumatra, Indonesia, using a 'hands-on' approach to 
test some of the methodologies for biophysical and socioeconomic 
characterization. Given the diversity of disciplines, the different scales 
of operation and the variation in biophysical and socioeconomic 
envirorunents of the research sites, a common research methodology is 
necessary to make the initiative truly global. 
As the ASB programme is focused on a rughly interactive resource 
system, the research methodology developed on land-use systems must 
be one that is acceptable to the multidisciplinary team involved. TlUs 
will ensure that the envirorunentally oriented technologies designed are 
linked with socioeconomic policies that will provide incentives for such 
technologies and disincentives against further deforestation. 
This proceedings also reflects the joint effort of the CGIAR, NARS 
and NGOs towards the development of a global research and develop-
ment strategy that will address global environmental issues as we"tl as 
socioeconomic problems affecting small-scale farmers associated with 
tropical deforestation. As the ASB programme progresses, it is hoped 
that the scientists involved will continue ta review and refine their 
research methodologies so as to maintain the coherent approach needed 
in this global strategy. 
Dale Bandy 
ASB Coordinator 
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financé par UNDP/GEF, destiné à financer les activités de recherche des chercheurs 
nationaux associés au projet. Dans le cas du SRAP, 4 chercheurs indonésiens, deux 
de AARD/CRIFCl/Sitiung/West-Sumatra et 2 de IRRl/Sembawa/Sud-Sumatra 
travailleront sur l'établissement et le suivi des essais SRAP sur la province de Jambi 
sur ce budget. On peut raisonnablement attendre un montant de 30 à 40 000 US $/an 
pour le SRAP (sur un montant de 400 000 US $pour ASB Indonésie). Un document 
de travail avec un budget pour 1994 et 1995 a été réalisé en mai 1994. 
Le budget ASB transite par les institutions nationales, à savoir pour le SRAP par le 
Ministère des Forêts (qui accu.eille l'ICRAF à Bogor). Le correspondant indonésien de 
ce programme est Mr Gintings. 
Le responsable pour l'ensemble du projet ASB/ICRAF est Dale Bandy (basé à 
Nairobi) . Le projet ASB est un gros projet fédérateur qui inclue d'autres centres du CG 
système et des instituts de recherches nationaux (NARS pour National Agricultural 
Research System). Les objectifs de ASB sont rapidement présentés en annexe 4. La 
phase 1 du projet (Caractérisation) est financée mais il semble qu'il y ait quelques 
difficultés à attendre pour la phase Il. 
Le SRAP dans la problématique ICRAF 
La problématique ICRAF relève essentiellement de la promotion de l'arbre au sein des 
systèmes de cultures annuelles, en favorisant les aspects conservation ou 
réhabilitation des sols, maintien de le fertilité dans un processus de fixation de 
l'agriculture et utilisation d'arbres à usages multiples (les MPTs Multi purpose trees) 
: fertilité des sols, apport de matière organique, fourrages, bois de feu ... .. . 
Différentes technologies ont été testées, essentiellement en station, ou en point 
d'appui en milieu paysan en situation contrôlé : alley-cropping, relay cropping, 
hedgerow systems, jachère améliorée .... Ces technologies sont testées en Afrique , en 
Amérique du Sud (Brésil et Pérou) et en Asie du Sud-est (Indonésie et Philippines) 
En Indonésie, on trouve de nombreux systèmes agroforestiers complexes, définis par 
H de Forresta , ou l'arbre, généralement de grande taille (les MPT sont des arbres de 
petite taille testés dans des systèmes plutôt relativement secs ou d'altitude), est la 
composante principale. L'association dans de tels systèmes réside dans l'association 
entre arbres, et non entre arbres et cultures annuelles, sauf pendant le période 
d'installation eUou immature de certains arbres, dont l'hévéa. Cette problématique est 
donc nouvelle pour l'ICRAF. 
L'originalité du SRAP réside dans le fait que ces systèmes agroforestiers complexes , 
dont naturellement le jungle rubber, sont déjà cultivés, à une très large échelle par les 
paysans . ce qui n'est pas le cas des technologies développées par ICRAF, ou le 
problème de l'expérimentation réelle en milieu paysan n'a pas encore été réalisée à 
échelle significative pour en mesurer l'adoptabilité par les paysans. Les systèmes RAS 
constituent donc une alternative de recherche très intéressante et totalement différente 
des travaux habituels de l'ICRAF. Les travaux réalisés en Asie du Sud-Est sur les 
agroforêts complexes permettent à l'ICRAF d'intégrer sur le plan pratique à leur 
problématique la composante "agroforêt" sur le terrain. 
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globaliser un certain nombre de champs de recherche . L'accent est donc mis, outre 
la réalisation d'expérimentation et d'enquêtes sur le terrain, sur les perpectives 
globales d'une action de recherche, qui peut dépasser le cadre strict de la 
méthodologie de départ sur l'amélioration des jungle rubber. 
lCRAF et l'expérimentation en milieu paysan. 
La définition lCRAF des essais en milieu paysan (EMP) est différente de ceHe 
classiquement utilisée au CIRAD. Le CIRAD entend par EMP des essais en milieu 
réel , réalisé par le paysan, avec un but opérationel de mesure de l'adoptabilité d'une 
innovation. C'est ce genre d'essais qui seront menés au SRAP. L'ICRAF définit 
comme EMP un essai qui a lieu sur un terrain appartenant au paysan, en situation 
totalement contrôlé, ou en association avec le paysan avec différente degré de 
participation (voir tableau n° 2 ci-contre). La plupart des essais EMP réalisés par 
l'ICRAF sont en situation contrôlée (dont beaucoup avec une composante d'étude 
biophysique très marquée), et donc, ne peuvent permettre de juger de l'intérêt d'une 
innovation par les paysans ou de tester son niveau d'adoptabilité. Les EMP, réalisés 
et gérés par les paysans sont notés comme "participatory OFT' (on-farm trial). Il 
apparait intéresser de développer ce type d'essais avec l'ICRAF, d'une part parce que 
ils sont bien adaptés à la problématique du SRAP, et, d'autre part, parce que l'ICRAF 
a besoin de développer un réseau d'expérimentation qui lui permette vraiment de 
déboucher sur des résultats opérationnels , réellement testés en milieu réel. · 
Le sous-programme régional Asie du sud-est 
Le sous programme est représenté en annexe 4. En terme de chercheurs disponible 
au programme à Bogor, tous les domaines d'activité sont couverts (aspects 
biophysiques et relation eau-sol-plante, aspects économiques et politiques de 
recherche te de développement, expérimentation en station et en milieu paysan , 
SIG .... .. ) et une multidisciplinarité de fait s'installe en particulier pour le SRAP. Le 
contexte humain et scientifique est donc particulièrement favorable à un travail en 
équipe . Lors d'une réunion finale entre le programme Asie du sud-est et Mr Pedro 
Sanchez, directeur ICRAF, Mr Sanchez nous a renouvelé son intérêt pour la 
dynamique en cours dans le programme Asie du Sud-Est. L'ICRAF ouvre pleinement 
ses portes aux chercheurs associés qui sont considérés comme partie intégrante du 
personnel ICRAF et nous invite à utiliser tous les services dont nous serions appelés 
à utiliser (service qualité sur les expérimentations en cours, service publications et 
traduction, support statistiques, service documentation ..... ) 
6 
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ANNEXE 1 
PROGRAMME APR 1994 
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TO: · Ali ICRAF Prof essional Staff 
FROM: ... oger Leakey, Director Research 
Ester Zulberti, Director Training an'd Information ' 
Michael Klass, Director Finance and Administration 
DATE: 13 August, 1994 
SUBJECT: Annual Programme Review (APR) 
19 September - 30 September 1994 
Nairobi, Kenya 
' 
Please find attached, for your information and planni.ng, the agenda for APR (Annex 1). 
Like in prcvious years, du.ring these two busy weeks we will attempt: 
1) to review programme highlights, achievements anq limitations. 
2) to discuss programme plans. 
3) to discuss administrative and management procedures 
4) to conduct performance evaluation for 1994 and budgeting 
As in previous years, there will be a scmdowtier at ICRAF House on Sunday, 18 September· 
from 5.30 to 7.00 p.m. for all outreach and professional staff and spouses . 
HIGHLIGHTS FOR WEEK 1 
Briefing of regional strategies & systemwide initiatives (Montlay 19) 
The objective is to inform staff of the conceptual framework for research and dissemination 
in your region and the major objectives and activities at each site. Each talk will be strictly 
limited to ~5-1ninutè_9allowing only 5 minutes for questions. Slides are welcome to 
illustrate la1lause, topography, etc. 
Highlights 1994 (Monday 19 and Tucsday 20) 
Programme meetings will take place (simultaneously) to discuss agreed research and 
dissemination highlights for the 1994 annual report. Staff in programmes 5-7 will join the 
meetings of the research programmes. 
United Nations Avenue, Gigiri; P.O. Box 30677, Nairobi, Kenya 
Telephone: (254-2) 521450; Telefax: (254-2) 521001; Telex: 22048 ICRAF; Cable: ICRAF; E-Mail: CGNET CGl:236 
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Performance Evaluation 1994 (Wednesday 28 and Thursday 29) 
In response to staff suggestions, we have revised the 1994 performance evaluation form. It 
is simpler and hopefully easier and quicker to complete, without loosing any of its 
effectiveness as an instrument to evaluate staff performance. The form is attached in Annex 
3. Please complete part A of your own form well before APR and send/give it to your 
supervisor as soon as possible, so that he/she can start to fill in the form before APR. In 
. other words, the lime allocated to evaluations during APR should be for completing the 
process, not for starting it. The two days set aside for this activity do not preclude staff from 
meeting on this malter at other times during APR. Performance evaluation will run 
concurrently with budgeting (see below). Regional and Programme Coordinators must 
coordinate their respective schedules for both. 
Budgeting (Wednesday 28 and Thursday 29) 
Budgeting forms and instructions will be sent by FINAD during August 1~94. 
Prcsentalion of Prngramme of \Vork for 1995 (Friday 30) 
The sequence and ti me distribution for programme presentations 1-7 will be as indicated in 
the agenda. 
Please note that the official end of APR will be with Progranune 8 Chez Sanchez! · 
Everybody is invited to a din1:1er dance in national dress. 
Administration and logist.ics 
The Divisional Administrators and the Travel and Conference Unit are behind the APR 
administration and logistics. Office space and secretarial support has been allocated to 
outreach colleagues (Annex 4). Intèrnational travel, accommodation, local travel and catering 
arrangements are being handled by Sam, Mamouda, Geeta and Milcah. 
Please do not forgel to bring with you ail relevant material which has been included in this 
information package: 
• Annex 1 - Agenda for APR 1994 
• Annex 2 - Plan of Work 
• Annex 3 - Performance Evaluation Form 
• Annex 4 - APR Room & secretarial support allocation 
Do not hesi ta te to contact any one of us should you require further details or additional 
information. Thanks for your contribution. · 
WE LOOK FORWARD TO AN EXCITING, 
BUSY AND EXCELLENT APR 1994!! 
.. 
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Presentalion of rescarch & dissemination highlights (Wednesday 21) 
Emphasis here is on highlie.hts, just 2-3 overheads/slides per project of the most exciting 
results. This is not to be an attempt to present everything that has been done. Dalasets 
should be pruned down to those making the specific point being presented. 
Field trip to Machakos Research Station (Thursday 22) 
We will spend the whole day at Machakos. AU professional staff are expected to participate. 
Departure is planned at 8.30. A programme will be circulated later on. 
Programme of Work 1995 (Friday 23) 
Again, individual programme meetings will take place to develop the research and 
dissemination Programme of Work 1995. This should result in the formulation of the final· 
POW 1995 to be presenled to the Boa.rd in late November 1994. The format for this 
presentation should follow that developed after the March meeting of the Board of Trustees 
in 1993 (Annex 2). Everyone to attend the meetings of the programme to which they are 
attached. Contributions to other programmes should have been made earlier, e.g., regional · 
planning meetings. Programme Coordinators in TID will meet Regional Coordinators on 
Friday afternoon to discuss issues related to the regional scope of the programmes. 
Sports Day (Saturday 24) 
We hope you are already training for this traditional annual event at ICRAF! The Sports Dày 
and barbeque will be organized at the BP Shell Club and will run approximately from 10.00 
a.m. to 5.00 p.m. A separate programme will soon appear in Telicraf. · 
HIGHLIGHTS FOR WEEK 2 
Brainstorming (Montlay 26) ~ic L: on cn~11""' (.:Yr,·""°Jo~~ ·. 9f1<. 2 '. 
Four sessions on research and dissemination topics. Bach session will be introduced by a 15-
minute presentation on a cross-cutting topic followed by comments and discussion between 
4-6 panel members (5 minutes each/panel member) aimed at stimulating new ideas for 
research and dissemination. Thereafter, the topic is open to brainstorming from the floor for 
60 minutes. The presenter of each topic will steer the brainstorming and keep a record of 
the major points arising. Two topics have already been identified: "on-farm research" and 
the "sustainability of dissemination activities". Suggestions for the other two are welcome. 
Organizational Malters (Tucsday 27) 
This is an opportunity to raise issues on administration and management that need to be 
discussed within ICRAF, i.e., communications, performance evaluations, terms of 
employment. etc. These issues should be general in nature and not grievances with 
individual staff members. Staff wi~l be given an opportunity to suggest items for the agenda 
early on during the first week of APR . 
(First W eek) 
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· · PROJECT DESCRIPTIONS . lD 








Expected Duration _ of Proiect: 
. . :·· 
Proiect Staffing: . 
Collaboration . · 




(vii) Sources and Amount of Funds·: , 
(a) unrestricted · 
(b) restricted 
(viii) Research/Dissemination 
achievements against key 
tasks of previous year 
(ix) Key tasks/ activities for year 
(with locations of the tasks) 
" 
.____ ___ \ Il . PROGRAMME OUTPUTS . 
(i) Programme's Scientific Output: 
(a) Publications 
- books 
- papers in refereed iournals 
- papers in conference procee."dings · 
- book chapters 
- extension papers 
- training manuals 
- others 
(b) Others 
A. Scientific Outputs 
B. Solutions to Development Problems 
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ICRAF'S PROGRAMMES AND PROJECTS & PEOPLE 
RESEARCH DIVISION 
Programme 1: Characterization and Impact 
Project 1.1: Environmental Characterization and Analysis 
Project 1.2: Technology Testing and Evaluation 
Project 1.3: Policy Research 
Project 1.4: Recommendation and Impact Analysis 
Programme 2: Multipurpose Tree Improvement 
Project 2.1: MPT Gerrnplasm Resource Centre 
Project 2.2: Species and Provenance 
Project 2.3: Tree lmprovement 
Programme 3: Component Interactions 
Project 3.1: Interactions for Growth Resources 
Project 3.2: Nutrient Management 
Project 3.3: Soil Conservation 
Project 3.4: Insect Pest and Weed Management 
Programme 4: Systems Improvement 
Project 4.1: Subhumid Highlands of East and Ce- rai Africa 
Project 4.2: Subhumid Plateau of Southern AfriL:. 
Project 4 .3: Semiarid Lowlands of West Africa 
Project 4.4: Humid Lowlands of West Africa 
Project 4.5: Humid Tropics of Latin America 
Project 4.6: Humid Tropics of Southeast Asia 
TRAINING AND INFORMATION DIVISION 
Programme 5: Training 
Project 5.1: Human Resource Development 
Project 5.2: Training Materials 
Programme 6: Education 
Project 6.1: Education in Africa 
Project 6.2: Education in Latin America and Southeast Asia 
Programme 7: Information 
Project 7.1: Documentation 
Project 7.2: Publications 
FIN AD 














Julio Alegre (Peru) 
Meka Rao 
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Don Peden (Uganda) 
Freddie K wesiga (Zambia) 
Mamadou Djimdé (Senegal) 
Bahiru Duguma (Cameroon) 
Dale Bandy 
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Programme 1: Characterization and 1 mpact 
Project 1 .1 Environmental Characterization 
Objective 
Characterize priority environments and land-use systems and identify 
constraints and opportunities for research in oth~r ICRAF programmes 
Project 1.2 Technology Testing 
Objective 
Evaluate the adoption potential of new and/or improved agroforestry 
· technologies at key sites and develop models that integrate biophysical and 
socioeconomic factors of farmers' decision-making processes 
Project 1.3 Policy Research 
Objective 
Develop an understanding of how selected policies constrain or support the 
adoption of agroforestry technologies and, in collaboration with national 
partners, advise governments and other institutions on the policy options and 
mechanisms that will facilitate technology adoption 
Project 1.4 Impact Analysis and Recommendations 
Objective 
Measure the impact of key technologies on agricultural sustainability, rural 
poverty, farmers' welfare, natural resource and environmental preservation and 
global climate change; and develop recommendations on the basi~ of this 
information 
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Programme 2: Multipurpose T ree 
lmprovement 
Project 2.1 Mu ltipurpose Tree Germplasm Resource Centre 
Objective 
Explore, collect, characterize, document and conserve germplasm of priority 
species and facilitate the supply and exchange of research quantities of 
germplasm to collaborating institutions 
Project 2.2 Species and Provenance Evaluation 
Objective 
Evalua.te a wide range of indigenous and exotic species that have potential roles 
in agroforestry technologies for their adaptability to constraining environmental 
conditions, compatibility with companion crops, productivity, and their 
response to various tree-management practices 
Project 2.3 Multipurpose Tree lmprovement 
Objective 
Develop methods for selecting and breeding no more than five multipurpose 
tree specics for priority agroforestry technologies in each ecoregion 
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Programme 3: Component Interactions 
Project 3.1 Competition for Growth Resources 
Objective 
For a representative range of environments, ~uantify the processes and 
determine the mechanisms that limit growth when trees and crops comp_ete for 
resources 
Project 3.2 Nutrient Management 
Objective 
Quantify the various processes by which trees improve the cycling of nutrients, 
maintain soi! organic matter, ameliorate problem soils, and contribute to 
efficient nutrient management 
Project 3.3 Soil Conservation 
Objective 
Quantify the relative importance of the processes associated with the soil-
conservation potential of specific agroforestry methodologies in the semi-arid 
environment of the Sahel and on moderate to steep slopes in the subhumid and 
humid tropics 
Project 3.4 Pest Management 
Objectives 
Monitor key pests and their natural enemies in specific agrofor~stry systems to 
gain an understanding of their population dynamics and their response to 
different technology-management strategies. Monitor weed populations and 
shifts in weed composition ;1ssociated with the adoption of spccific agroforestry 
systems 
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Programme 4: Systems 1 mprovement 
Project 4.1 Subhumid Highlands of East and Central Africa 
Objective 
Develop and evaluate agroforestry technologies that help to mitigatc declining 
soi! fertility, soil erosion and foddcr storage and that contribute to the 
production of wood products and food from indigcnous trccs 
Project 4.2 Subhumid Plateau of Southern Africa 
Objectives 
Develop and evaluate environmentally . sound and economically viable 
agroforestry technologies that help to mitigate declining soi! fertility shortages 
of fodder, fuelwood and construction poles, and that ccmribute to the 
production of food, particularly fruit. Develop agroforestry alternatives for the 
region's farmers who are practising shifting cultivation 
Project 4.3 Semi-Arid Lowlands of West Africa (SALWA) 
Objective 
Develop and evaluate environmentally sound and economically viable 
agroforest1y systems that mitigate wind and water erosion, enhance soi! 
fertility, and address the problems of desertification, the constraints of fodder 
and water shortages and the issue of the management of farmcd parkland (trecs 
in cropped fields) 
Project 4.4 Humid Lowlands of West Africa (HULWA) 
Objective 
Develop agroforestry systems that help to mitigate declin ing soi! fertility, soi! 
erosion and weed invasion and that provide acceptable alternatives to the 
current practice of shifting cultivation and the low level of system diversity 
Project 4.5 Humid Tropics of Latin America 
Objective 
Develop and evaluate agroforestry systems that provide acceptable alternatives 
to slash-and-burn agriculture and that foster the regeneration of degraded 
fallows and tropical pastures and enhance their diversity 
Project 4.6 Humid Tropics of Southeast Asia 
Objective 
Develop and evaluate agroforestry systems that could provide alternatives to 
slash-and burn agriculture and that could help to reclaim abandoned alang-alang 
grasslands 
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T he prioritics and rcscarch agenda of this work have becn detennined following a thorough analysis of land-use systems and 
the potentials of agroforestry to address the 
constraints and opportunities that fanners 
experience. Research activities are grouped 
within six projects based on ecoregions that are 
representative of ICRAF's three priority 
agro-ecological zones. The main technologies in 
each ecoregion are indicated. 
System improvement research centres on the 
monitoring and evaluation of the long-term 
biophysical, ecological and economic impact of 
agroforestry technologies used as alternatives to 
current systems. This work is undertaken on 
research stations and on fanns by 
multidisciplinary teams of scientists at a range of 
locations in many c:ountries. 
The priori ty systems 
currently being 
investigated address the 
prospects and constraints 
of alternatives to 
slash-and-bum agriculture, 
the reclamation of 
abandoned and depleted 
lands in the humid tropics, 
lmproved and Manaced 
r-allows 









Sub-humid Highlands of East & Central Africa 
Sub-humid Plateau of Southern Africa 
Semi-arid Lowlands of West Africa (SALWA) 
Humid Lowlands of West Africa (HULWA) 
Humid Topics of Latin America 
Humid Topics of South-East Asia 
Outputs will include recommendations for 
technologies that will be tested on farm in 
collaboration with scienlists working in ICRAF's 
Characterization and Impact Programme. The 
Systems lmprovement research is working on a 
range of technologies for each ecoregion. 
Humld lowlanda latin S.E. Aola 
of West Afrlca America 
X X X 
X 
X X X 
ub-hurnid tro ics 
Southern Eut 









and land depletion in the • -w-.n-d-br-ea-ks ____ _._ ____ ---1- ---+-----11----+---
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S ilvopast~ral Systems · · 
agro-silvopastoral systems :::: 
of the sub-humid and Fodde<Banks x x x x x \ 
serni-arid tropics. 
Inputs to the Programme 
indude information 




componen t interactions. 
Grau/Shrub Sltlps 
Uva Fenœs/fenœ posts 
Trees ln Cropland 
Taungya Systems 
Multl -strata Systems 
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RESOURCE ALLOCATION Senior staff years (SSY) Amount in 1992 US$"000" :: 
1994 1995 1996 1997 1998 
Project SSY $ SSY $ SSY $ SSY $ ·. SSY $ 
i ·· 
4.1 3.4 801 3.4 801 3.4 801 3.4 801 3.4 801 
4.2 3.1 704 3.1 704 3.1 704 3.1 704 3.1 704 
4.3 1.2 444 1.7 581 2.2 589 2.2 589 2.2 589 
4.4 0.9 332 0.9 332 0.9 332 0.9 332 0.9 332 
4.5 1.2 304 2.2 355 2.2 355 2.2 355 2.2 355 
4.6 1.2 324 1.7 337 1.7 337 1.7 337 1.7 337 f 
Total 11.0 2,909 13.0 3,110 13.5 3,118 13.5 3,118 13.5 3,118 
; .. ·. 





PROJECT 4.1 SUB-HUMID HIGHLANDS OF 
EAST AND CENTRAL AFRICA 
Objective 
Develop and evaluatc agroforestry technologies 
which help to mitigate declining soil fertility, soil 
erosion and fodder shortage and which 
con tribu te to the production of wood products, 
and food from indigenous trees. 
Activities 
111ese will concentra te on the following 
technologies: contour hedges; improved fallows, 
grass/ shmbs on bunds and boundaries; 
upper-storey /under-storey combinations on 
bunds and boundaries; upper-storey trees in 
banana plots; fodderbanks of shrubs and grass; 
and under-exploited indigenous fruit trees. 
Outputs and indicators 
• By 1994, recommendations of improved 
systems for producing fodder, diversified 
production through upper-storey trees, and 
the control of soil erosion will have been 
widely evaluated on farms. 
• By 1994, cm-station research for improved 
fallows will be established al three locations 
• By 1994, the Ecoregional Highlands Initiative 
will bcgin operations. 
PROJECT 4.2 SUB-HUMID PLATEAU 
OF SOUTHERN AFRICA 
Objectives 
Develop and evaluate environmentally sound 
and economically viable agroforestry 
technologies which help to mitigate declining soil 
fertility, sh0rtages of fodder, fuelwood and 
con::trnctit'n poles, and which contribute to the 
production l,f food, particularly fruit. Develop 
agrnforestry alternatives for the region's farmers 
who are practising shifting cultivation. 
Acti vities 
The~e will Cl'ncentrate on the following 
technologie:-: improved and managed fallows; 
contour ht'\.iges; trees on boundaries; trees in 
cropland; and under-exploited indigenous fruit 
tree~. 
Outputs and indicators 
• Bv 1994. recommendations for the 
management of live fences, fodder banks, 
improved fallows, hedgerow intercropping, 
and some under-exploited fruit trees will have 
been pro\ ;ded for on-farm testing and evalua lion. 
• By 1995, researcher-managed on-farm trials of 
improved fallows and hedgerow 
intercropping for enhanced soil fertility will 
be helping to frame the range of sites where 
these technologies cou Id be used sucœssfully. 
• By 1996, research trials on indigenous fruit 
trees, and their performance in multi-strata 
systems will have been established. In 
Uganda and Burundi, results from research 
on upper-storey trees in banana systems and 
in croplands and boundaries will have 
produced recommendations for on-farm 
evaluation. . 
• By 1998, recommendations for systems of 
improved fallows and hedgerow 
intercropping for soil fertility enhancement 
will be available for on-farm evaluation. 
Impact 
N?.tional institutions and development agencies 
will have been provided with recommendations 
that have the proven potential to address the 
major constraints associated with land depletion. 
These recommendations will be used by ICRAF 
and its research and deve!opment partners to 
guide on-farm technology testing and impact 
research. 
• By 1994, researcher-controlled on-farm trials 
of improved fallows and relay cropping will 
be established and will be helping to define 
the regions where they will work best. 
• By 1995, research on alternatives to the 
slash-and-burn systems in Southern Africa 
will have been initiated at the benchmark 
location of Kasama, Zambia. 
• By 1996, recommenda tiens for trees on 
boundaries and in cropland, and for 
improvements in the management of 
silvopastoral systems will have been provided 
for on-farrn testing and evaluation. 
• By 1998, there will have been a significant 
devolution of programmes to selected NARS. 
Impact 
National institutions and development agencies 
will have been provided with recommendations 
that have the proven potential to diversify 
production systems and to contribute to 
ecological stability. Through the incorporation of 
useful indigenous trees into agroforestry 
systems, these recommendations have the 
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PROJECT 4.3 SEMl-ARID LOWLANDS OF 
WEST AFRICA (SALWA) 
Objective 
Develop and evaluate environmentally sound 
and economically viable agroforestry systems 
which mitigate wind and water erosion, enhance 
soil fertility, and address the problems of 
desertification, the constraints of fodder and 
water shortages and the issue of the management 
of farmed parkland (trees in cropped fields). 
Activities 
These will concentra te on the following 
technologies: windbreaks and contour planting; 
fodder banks; improved farmed parkland; and 
live fencing. 
Outputs and indicators 
• By 1994, resenrch on fodder production, live 
fences, wind-erosion control systems and 
improved farrned parkland systems will be 
established in Senegal, Niger, Mali and 
Burkina Faso - on-station and using 
researcher-<:ontrolled trials in farmers' fields. 
PROJECT 4.4 HUMID LOWLANDS OF 
WEST AFRICA (HULWA) 
Objective 
Develop agroforestry systems which help to 
mitigate declining soi! fertility, soil erosion and 
weed invasion and which provide acceptable 
alternatives to the current practice of shifting 
cultivation and low level of system diversity. 
Activities 
These will roncentrate on the following 
technologies: improved fallows; rotational 
hedgerow intercropping; contour hedges; and 
upper-storey trees in crop systems. 
Outputs and indicators 
• By 1994, to assist the targeting of on-farm 
testing and evaluation, on-station research and 
researcher-controlled on-farm trials of 
improved fallows and hedgerow 
intercropping will have defined the 
circumstances where these technologies will 
work best. 
• By 1994, research trials on improved fallows, 
contour planting and multi-strata systems will 
have been established on the acid soils of the 
• By 1995, recommendations for the 
management of live fences and fodder banks 
will be available for on-farm evaluation. 
• By 1996, a first set of recommendations for 
on-farm evaluation of contour planting of 
tree/shrub combinations for water erosion 
control will be available. 
• By 1998, recommendations for the above will 
be refined and additional recommendations 
for the improved management of windbreaks 
and farmed parkland will be available for 
on-farm testing and evaluation. 
• By 1998, recommendations on the use of 
fodderbanks to supplement animal nutrition 
will be available. 
Impact 
National institutions and development agencies 
will have been provided with recommendations 
that have the proven potential to dh·ersify 
production systems and to make them more 
resilient to uncontrollable external factors such as 
drought. The work will also have identified 
where changes will need to be made to the 
current farmed parkland system of land use in 
order to ensure long-tenn ecological stability. 
slash-and-burn benchmark site of Mbalmayo, 
Cameroon, and by 1996 initial results will be 
available. 
• By 1997, research results originating from 
on-station and rcsearcher-controlled on-farm 
studies of improved fallows and hedgerow 
intercropping will be published. 
• By 1998, recommendations for species suitable 
for multi-strata systems will be used by 
ICRAF and its collabora tors to design on-fann 
studies. 
Impact 
A raised awareness of agroforestry as a viable 
alternative to shifting cultivation, and 
information generated by the research will be 
ma king a significant input into the global 
initiatives that are seeking alternatives to this 
practice. 
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PROJECT 4.5 HUMID TROPICS OF 
LATIN AMERICA 
Objective 
Develop and evaluate agroforestry systems 
which provide acceptable alternatives to 
slash-and-bum agriculture and which foster the 
regeneration of degraded fallows and tropical 
pas turcs and enhance their diversity. 
Activities 
These will concentra te on the following 
technologies: improved fallows; multi-strata 
systems; contour hedges; silvopastoral systems; 
live fence posts; and taungya with 
under-exploited indigenous fruit trees. 
Outputs and indicators 
• By 1994, research on improved fallows, 
contour hedges, multi-strata systems for fmit 
production and trees for live fence posts will 
have been establishcd on-station and on-farm. 
• By 1996, tree species for use as live fence posts 
and for fruit production will have been 
identified for sites in Brazil, Peru and Mexico, 
and recommendations for on-farm evaluation 
will be a\'ailable. 
• By 1996, a first set of research resul ts will be 
a vailable for improved fallows in Brazil, Peru 
PROJECT 4.6 HUMID TROPICS 
OF SOUTH-EAST ASIA 
Objective 
Develop and evaluate agroforestry systems which 
could proYide alternatives to slash-and-bum 
agriculture .md which could help to reclaim 
abandoned alang-alang grasslands. 
Acti vities 
The~c will ù1nccntrate on the following 
technologil';;; : improved fallows; contour hcdges; 
u;::per-ston.'\' / u nder-storey contour planting; 
multi-strat.~ systems; taungya systems with 
timbcr, under-exploitcd indigenous fruit trees and 
esta te crop;;; : fodder banks and boundary planting. 
Output and indicators 
• By 1994, research on technologies to mitigate 
tropical deforestation and reclaim abandoned 
land will be established in lndonesia, Thailand 
the Philippines and Vietnam. 
• By 1996, recommendations for contour hedges 
will be a\'ailable for evaluation on farm in 
Thailand, the Philippines and Vietnam. 
and Mexico, and for erosion contrai by 
contour hedges in Peru and Mexico. 
• By 1997, recommendations for tree species for 
use in the rehabilitation of degraded pastures 
will be available for testing and evaluation 
on-farm. 
• By 1998, management strategies for improved 
fallows in Brazil, Peru and Mexico and for soil 
erosion contrai in Peru and Mexico will be 
available for evaluation on-farm. 
Impact 
Throughout the region, Ùlere will be greater 
awareness of the polential of agroforestry to 
improve the productivity and stability of 
degraded fallows and pastures and therefore to 
obvia te the need for further deforestation. 
Similarly, a raised understanding of the potential 
of agroforestry systems as alternatives to 
slash-and-burn agriculture will be contributing 
to the globai initiative that is sœking to slow 
down tropical deforestation and the adverse 
environmental effects associated with it. 
• By 1996, recommendations for fodder banks 
will be available for on-farm evaluation. 
• By 1997, a selection of tree species sui table for 
taungya and multi-strata systems and 
boundary plantings will have been iden ti fied 
for testing and evaluation on farms. 
• By 1998, recomrnendations for on-farm 
evaluation of impro\'ed fallows and 
upper-storey / under-storey combinations on 
contours will be available. 
Impact 
TI1e potential of agroforestry to mitigate tropical 
deforestation and reclaim alang-alang sites will 
have becn demonstrated and research rcsults 
will be contributing to the global initiative that is 
searching for viable alternatives to 
slash-and-bum agriculture. 
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AARD-CAER (Agricultural Research and Devel-
opment Agency, Centre for Agroclimatic Research) 
• AFRD (Forest Research and Development Agency) 
UNAND (Andalas University) 
UNIBRA W (Brawijaya University) 
Bappeda (national planning agency) 
• Bappedal (environmental planning agency) 
• BAN (cadastral mapping agency) 
• CRDB (Centre for Research and Design in Biology) 
• KLH (Ministry for Environment and Population) 
RRL (Soi! and Water Conservation Directorate) 
• Badan INTAG (Forest Invcntmy Directorate) 
• AARD 
• AFRD 








• AARD (CSAR, CRIFC) 
Bakosurtanal (mapping agency) 
AARD 
AFRD (FROC, FPRDC) 
UNIBRAW 
BPPT (Agency for Technology Assessment) 
J 
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PRESENTATION DU PROGRAMME 4.6 
ASIE DU SUD EST 
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'Team Southeast Asia' 
Sept 1993 
Soil Scientist/Biologist Meine van Noordwi.)k 
Systems Agronomist Dennis Garrity 
Sept 1994 
Forest Ecologist 
Ethnobotanist/Ecologist Genevieve Michou 
/ 
Farming Systems Agronomist Eric Penot 
Social Forestry Specialist Muljaili Ilratanûhardja 
Soil Scientist/Biologist Meine van Noordwijk 
Systems Agronomist Dennis G arrity 
. .:-· 
.,, 
' · ... 
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Source Activities 












US Forest Service/USAID 
-·~· 
ASB: ICRAF positions and 
natiooal program support 
StaifüT seeo«dment: 2 scientists 
Social forestry . project & 
Agroforests Wor1)îng Group 
Imperata project & Workshop 
Burffer z0ae AF researdl: 
Dipterocarp AF project 
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Rubber agroforests: lmproving their efficiency 
thru ... 
* Improved clonai material 
* Improved intercropping (timber, fruit trees) 
* Improved policy support 
Hubert de Foresta, Eric Penot, Thomas Tomich with Meine 
van Noordwijk, Dennis Garrity 
GAPKINDO (Rubber Processors Ass'n) 
-logis tics, financial support 
lndonesian Rubber Research Institute 
--clones and intercropping expertise 
Forest Research and Development Centre 
-timber trees in RAF 
Food Crops Research/Sitiung 
--trial mgmt in Sumatra 
Social Forestry Dev Project (Min of For, GTZ) 
--trial mgmt in West Kalimantan 
Donor funding to support trial network operating budget 
HUMID TROPICS OF SOUTHEAST ASIA 
An astounding array of agroforestry systems is 
observed in Southeast Asia, evolving in re-
sponse to market changes, new technical 
options and the inexornble pressure of more 
people on the land. These include the 
homegardens observed in Bangladesh and 
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Systems improvement 
lndonesia; the millions of hectares or rubber 
and fruit agroforests of Sumatra and 
Kalimantan; government-fostered t.1ungya 
systems of Burma, Thailand and Ja,·a; and the 
tree-cultured swiddens observed from Assam 
to Mindoro. 
Widespread interest now exists in implement-
ing upland agroforestry development pro-
glûmmes, often involving non-traditional land-
tenure arrangements. In socialist (sud1 as China 
and Vietnam) as well as in free-market econo-
mies (such as the Philippines and Thailand) 
major programmes are evolving that involve the 
transfer of millions of hectares of hilly land from 
govemment control to fomily farmers. 
Agroforestry is now being promoted among 
decision-makers as an attractive conservation-
oriented farming solution to sustain the pro-
ductivity of fragile lands. Consequently, there 
is enormous demand for sound upland agro-
forestry technology, but there is also a major 
shortfall in the research needed to provide 
answers on how to do it. 
ICRAF's Southeast Asian regional office, 
established in 1992, is Iocated in the Forest 
Research and Development Centre of the 
Agency for Forestry Research and Develop-
ment (AFRO). Tt is adjacent to those of the 
Asia-Pacific Agroforestry Network (APAN} and 
the global headquarters of CIFOR. Thus, the 
location enables ICRAF to collabora te closely 
with the FAO-!!ponsored network that supports 
agroforestry training and information dissemi-
nation in 10 Asian countries. ln addition, it 
integrntes ICRAF with the forest science com-
munity now nsscmbling around CIFOR. We also 
have a direct link with the Indonesian agricul-
tural science community centred in the many 
Bogor-based research institutions. 
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Three events have been impor-
tant in guiding the development 
of the regional programme. The. 
natural (protected) fores! 
margins (shifting cultivation) 
alang-alang grasslands ~ first occurred in August 1992, · 
when a team of four ICRAF scien-
tists joined 10 Indonesian col-
leagues from forestry and 
agricultural research institutions 
for a site-selection excrcise to 
prospective locations to mnke 
recommendntions on an nppro-
priate site at which to base re-
search on the ASB initiative. This 
is to be one of eight benchmark 
sites around the tropics. 
. . hilly farmlands \rotation fallow 
·• .: · '::'.""-~> · to permanent cropping) 
gently sloping, intensely :armed uplands 
coastal wetlands, mangroves 
Figure 33. A generolized landscape ecology of southeastem Asio. 
Second, a global workshop on research 
methodology was hosted by ICRAF in 
Southeast Asia in February-March 1993 in 
Bogor, with field diagnostic work in central 
Sumatra. Third, in April-May 1993 we con-
ducted an international training course, 'Land-
Use Systems Research Methodology for the 
Humid Tropics of Asia'. Two prospective 
research sites were characterized during the 
fieldwork (a bush-fallow rotation area on the 
boundary of Kerinci Seblat Nntional Park and 
a new transmigration site in Sitiung, both in 
Sumatra). 
AN ECOSYSTEM FOCUS 
The landscape ecology of much of Southeast 
Asia follows a broadly similar pattern along a 
decreasing elevational gradient. In a 'typical' 
watershed the land-use pattern may be charac-
terized as in figure 33. Although such a mode) 
is highly simplified, it is useful in conceptualiz-
ing the ecosystems and their interactions for 
research and development planning. 
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The remnants of primary forests are gener-
ally present only at the highest elevations (for 
example, primary forests are seldom observed 
at less than 800 m elevation in the Philippines). 
The boundary of the forest margin is constant-
ly moving upward because of forest conver-
sion, accelerated by slash-and-burn. Behind the 
forest margins are extensive grasslands, w hich 
evolved after shifting cultivation and are 
maintained in a fire climax. Most of them are 
dominated by Imperntn cylindricn (alang-alang, 
cogon, lalang) and are essentially abandoned 
or have very limited use. 
At lower elevations doser ta the roads, the 
hilly lands are more densely popula ted . Here, 
rotation-fallow systems are evolving into more 
permanent cropping systems. This zone grades 
into more gently sloping, intensively farmed 
uplands. Wetland rice is produced in the allu-
vial valleys from the uplands to the broad low-
land river basins. Agroforestry is importan t in 
the rice-growing areas as homegardens and 
bund planting. The coastal wetlands include 
large areas of mangroves, which allow for 
unique forms of agroforestry. 
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This pattern repeats itself dependably 
enough to provide a landscape ecosystem 
model. This model helps define relation-
ships among landscape components and can 
be useful to help clarify research needs. 
While in Latin America the spatial issue is 
mainly a fonction of distance from the road 
or river, in Southeast Asia it is a function of 
landscape. 
Target ecosystems in the medium term will 
be limited to forest margins, grasslands and 
hilly farmlands. The prospective research sites 
for the ASB initiative have been selected to rep-
resent these landscape components. 
AGROFORESTRY SYSTEMS HYPOTHESES 
The conceptual framework for our research in 
the target e.::osystems is based on three agro-
forestry systems hypotheses. W e have identified 
one principal hypothesis to guide our efforts in 
each ecosystem. Table 37 summarizes the hy-
Systems improvement 
potheses upon which research will be based. 
Systems Hypothesis 1. On the Forest margins, 
complex 'agroforests' provide a superior 
alternative for small-scale farmers to either 
foockrop systems or monoculture plantations 
of perennials. As alternatives to slash-ond-
burn, complex agroforests increase produc-
tion sustainability, increase biodiversity, 
reduce production risks and increase returns 
to labour when compared with the models of 
continuous food crops or monoculture 
plantation crops. 
Two predominant models have been pro-
moted for sustainable settlement of the forest 
margins in Southeast Asia. The first might be 
termed the 'continuous food-crops model'. lt is 
based on the premise that vnth appropliate soil 
and crop management practices, continuous 
annual a·opping could be practi.sed sustainab-
ly on infertile Ultisols and Oxisols. The Trans-
Table 37. ICRAF' s research strotegy in Soutlieost Asio-lhree systems hypotheses 
Forest margins Grosslonds Hillslope fonnlands 
Hypothesis ogroforests are superior to reforestation is most naturel vegetative strips 
sole food crops or effectively achieved oct as a foundation for 
monoculture estate crops through agroforestry soil erosion control and 
ogroforestry 
Reseorch location indigenous communities pioneer communities pennanent fonns 
pioneer communities 
Ecogeographic torget 
equotorial lndonesia lndonesio 
midlotitvde Philippines Philippines 
mainland Thailond Thailand 
Annuel report 1993 135 
Systems improvement 
migration Programme of Indonesia has widely 
employed this premise for the past two de-
cades, and it continues to be the basis for new 
settlement in many locations. The record of 
research and actual experience by bath govern-
ment-subsidized and spontaneous settlers, as 
well as indigenous peoples, has indicated that 
this model of sustaining profitable small-scale 
food cropping on these soils is seldom feasible. 
An alternative model, given particular empha-
sis during the past decade, is the 'monoculture 
esta te crops model'. lt has received strong sup-
port from international development banks. This 
model involves the development of estates to 
replace natural forest or slash-and-burnjarming. 
Small-scale farmers receive 1-2 hectare parcels 
on an estate designated for monoculture rubber 
or oil palm, with a guaranteed markeL 
These schemes that are tree and crop based 
avoid some of the problems of earlier land-
development models, but they still lack the 
flexibility and crop diversity of traditional 
forest-farming strategies. New concerns have 
arisen with these models, particularly: 
• the high degree of risk farmers face, 
because their source of livelillood is a 
single commodity 
• the loss of biodiversity associated with 
replacing a natuial forest with a monocul-
tural plantation; other instabilities observed 
with the loss of biodiversity in the produc-
tion system are the likelihood of increased 
pest infestation, with the threat of depen-
dence on pesticide inputs 
A mounting body of studies on the agro-
ecology of the farming systems of indigenous 
communities on the forest margins has pro-
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vided strong indications that there is a middle 
ground between continuous annual cropping 
and monoculture plantations. Solutions devel-
oped by farmers have been evolving among 
some rural communities. These centre on the 
development of agroforests or complex 
agroforestry systems. 
Sorne 'agroforest' models that exemplify 
these solutions include 
• the 2.5 million hectares of 'rubber agro-
forests' in lndonesia, which produce 753 of 
the country' s rubber 
• the cultivation of dipterocarp timber trees in 
several types of agroforestry systems, 
including the damar systems based on 
Shorea javanica, which produ.ce commercial 
resins for export 
• the diverse array of fruit agroforestry 
systems, including the durian forest gardens 
of West Kalimantan and the cultivation of 
rattan in swidden fallows in East Kalimantan 
These systems have been described and 
documented. Now urgently needed are a more 
quantitative understanding of their agroecolo-
gy, the ability to predict how they can be 
extrapolated and agronomie improvements 
that will upgrade their productivity. 
In building a research programme around 
the 'agroforest hypothesis' ICRAF seeks to 
build a deeper empirical database and working 
models on the agroecology of these systems. 
This is aimed to guide decisions on when, 
where and how the development of complex 
agroforestry systems is preferable to other sim-
pler options. We are assembling a collaborative 
research team that will strive to develop meth-
ods to guide the numerous local research and 





Smollholders produce 75% of lndonesio's rubber in complex agroforestry systems, or rubber agroforesfs, which tend to 
contoin numerous fruit and timber species and often resemble naturol secondory forests in their biodiver5ity. 
development teams that are now fo(ming. 
These teams are seeking to understand, pro-
mote and improve agroforest models for their 
specific agroecosystems. Methods specifically 
applicable for doing this do not yet exist. But 
practical guidelines and insights will be valu-
able, prO\·ided they are based on the solid ex-
perience of a team that has worked with a view 
to methodological development. 
Over a longer term, the complex-agroforest 
team will identify the technological constraints 
to impro,·ing the productivity of these systems. 
This will direct research toward developing 
better gem1plasm and management practices 
for agroforests. 
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An important question here is under debate: 
How relevant is the agroforestry experience of 
mature, indigenous communities (where many 
of the most promising prospective agroforestry 
solutions have developed) to the dramatically 
different circumstances of pioneer cultiva tors, 
who are responsible for most of the current 
pressure on the land? One view is that, in some 
cases, complex agroforests are a transitional 
stage at low population density, and as intensi-
fication increases, system complexity will nec-
essarily decrease. We recognize that conclusive 
answers are not yêt known, but they are cru-
cial. ICRAF considers it essential to target the 
research to two situations: 
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• mature communities with promising 
agroforest solutions 
• pioneer communities facing the challenge of 
how to proceed toward sustainable systems 
A key field research area selected for our 
work on the agroforest hypothesis is the water-
shed of the Hari River in West Sumatra, Indo-
nesia. The work will be focused in two loca-
tions in the watershed: a pioneer settlement 
recently established in lowland rainforest on 
sloping Ultisols in Sitiung, and a mature 
Minangkabau settlement practising annual 
cropping under bush-fallow rotation on the 
boundary of the Kerinci Seblat National Park 
in the upper watershed. The latter site will 
enable us to apply the hypothesis to buffer-
zone management for a major national park. 
The research effort will be conducted by a 
consortium of institutions funded through the 
ASB initiative. The consortium will include 
universities, NGOs and the national research 
centres for forestry (Forest Nature Conserva-
tion Research and Development Centre) and 
for famùng systems on acid soils (Central Re-
search Institute for Food Crops) and interna-
tional institutions {IRRI, CIFOR and ICRAF). Our 
rnethodology will ernphasize farmer-participa-
tory research, complemented by researcher-
managed investigations. 
Systems Hypothesis 2. The rehabilitation of 
alang-alang grasslands through small-scale 
agroforestry systems will be superior to planta-
tion reforestation in terms of production, 
equitability and participation objectives. 
The alan~-alang (lmperalil cyl indrica) grass-
lands of southeastern Asia represent a vast 
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underutilized natural resource, covering an 
area exceeding 40 million hectares. This species 
(known as 'alang-alang' , 'cogon' and 'lalang' in 
local languages) takes over after slashed and 
burned fields are abandoned and is maintained 
through frequent fires . Plantation reforestation, 
particularly the many projects sponsored by 
national forest departments, has had mixed 
success. Only a small proportion of the trees 
survive to maturity, because of either fire, poor 
site conditions or lack of care. lncreasingly, 
interest in land-use alternatives for these 
grasslands focuses on active participation of 
local people. In adopting small-scale agrofores-
try systems the World Bank has estimated that 
the economic benefits to farm farnilies and to 
the ndtiona! economy substantially ex(:eed 
those from shifting cultivation or large-scale 
industrial timber plantations. 
Little systematic knowledge exists on the 
rehabilitation of degraded grasslands. Often 
ignored is the reality that the presence of 
alang-alang grasslands is symptomatic of a 
complex interaction of human and environ-
mental factors. A more holistic understanding 
of the agroecosystem is essential to develop 
practical and cornprehensive ways of manag-
ing and exploiling the poteniial of these lands. 
There are important examples of farmers reha-
bilitating alang-alang grasslands. Agroforestry 
systems have been notably effective in rehabili-
tating grasslands in eastem lndonesia. But 
fundamental land-tenure requirements for 
rehabilitation across the range of alang-alang 
ecosystems must be emphasized. 
Timber prices are increasing rapidly in 
southeastem Asia. This is encouraging small-
scale farmers to grow trees for sale. Hund reds 
of farmers in the southern Philippines are 
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planting such species as G111cli11a nrborca, Pcrn-
scria11tl1cs fa/enta ria and Acacia mn11gi11111 . They 
are intercropping the trees in contour lines 
with their annual field crops. Preliminary ob-
servations indicate that the establishment of 
timber trees by small-scale fanners has several 
unique advantages: 
• Land preparation and weeding costs in the 
initial years are charged to the annual crops, 
making tree establishment and maintenance 
cheap and effective compared with large-
scale plantation methods. 
• The cropped alleyways between trees 
provide fire breaks that drastically reduce 
wildfire damage. 
• Smali-scale farmers'. more 
intensive field management 
better insures that the trees will 













potential of the system (fig. 34). Net returns over 
a 2-year period were substantially higher in the 
pruned tree-crop intercropping treatment (USD 
1278). They were lowest (USD 702) in the 
monoculture tree system. With side-branch 
pruning, net income from the annual- perennial 
system after two years was 30% higher than 
from the sole annual crop system. 
In 1994, we are initiating a systems analysis of 
the alang-alang ecosystems in Indonesia to class-
ify the grasslands into a limited number of con-
trasting ecosystems, appraise current knowledge 
on practical agroforestry systems for rehabilita-
ting grasslands in a range of ecologies and 
Ill nctl 
10gross1 
.. ; ... 
: .: . 
AF pruned AF unpruned Sole crop Sole trees 
The results of recent experirnents 
at Central Luzon Statc Uruversity in 
the Philippines lend support to this 
concept. Three MPTS (Acacia 
mangium, A. auriculiformis and 
Giiricidin scpium) were grown in 
monoculture and as intera·ops with 
annual crops (upland rice and 
mungbean) on a well-drained, 
mixed isohyperthennic Udic 
Haplustalf of clay loam texture. The 
treatments also compared side-
branch pruning as a management 
practice to reduce light competition 
with the field crops. 
The incorporation of a multipur-
pose tree into an annual crop system 
increased the income-generating 
Figure 34. The incorporation of a multipurpose lree into on onnual crop 
system increased income generation. With side-branch prvning, 
net income from the annual~rennial system after Iwo years 
wos 30% higher thon from the sole onnual crop system. Data 




develop a framework for long-term research in 
this area. 
This work will be done through a 2-year 
collaborative research project funded by ACIAR. 
lt is being implemented by a working group of 
ICRAF, Australian and Indonesian scientists 
from several institutions. 
Systems Hypothesis 3. On hillslope farrnlands 
there ore several pothways to sustainable 
srnoll-scole forming. Among these, contour 
hedgerow systems initioted through noturol 
vegetotive strips (NVS) provide distinct odvan-
toges os a superior, low-cost foundotion upon 
which to build ogroforestry-bosed conservation 
farrning. 
Annual cror production is common on 
millions of hectares of hiUy land in nearly 
every country in southeastem Asia. Much of 
this land is on slopes that range from 15 to 
90%, with documented rates of soil erosion 
that typicalJy range from 50 to 300 t ha·1 year-1• 
If urgent efforts to stabilize these soil resources 
are not successful, the resulting land degrada-
tion and wasted farms will further impoverish 
rural populations and exacerbate settlement 
pressure on the forest margins. 
Alley ~opping based on contour hedgerows 
of pruned leguminous trees has been promo-
ted for over a decade in several countries as a 
solution to the problem. Contour hedgerow 
systems have demonstrated an effective ability 
to reduce soil losses, but farmers have not 
widely adopted the systems. The constraints 
to adoption include the intensive labour re-
quirements to install and periodically prune 
and maintain the hedgerows, and unantici-
pated problems in sustaining soi! fertility. The 
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dassic alley-cropping mode! is now being 
widely promoted, but ICRAF researchers rec-
ognize that it has serious limitations in some 
situations. 
Grass strips have received major attention as 
contour vegetative barriers for erosion control 
in different parts of the world. However, two 
major problems have surfaced with their use. 
Often, their high biomass production Ieads to 
serious competition for resources with the ad-
joining food crops, particularly as the grass is 
usually pruned for eut-and-carry fodder, and 
the nutrient yield is removed from the field . 
Second, if they are allowed to grow tall, they 
shade adjacent crops, but slashing them to 
keep them short takes a lot of labour. 
A new approach that has received little at-
tention is the installation of NVS. These are nar-
row contour strips of tield area left unploughe<l 
and allowed to vegetate naturally. These 
natural grasses may be suppressed by grazing, 
slashing or mukhing with crop residue. 
Isolated observations were made that some 
upland fanners preferred this method of cstab-
lishing contour vegetative barriers. Researchers 
then bcgan to work to understand the potential 
role of NVS. Recent data from Claveria, Mindan-
ao, indicate that iliey provide excellent erosion 
control, with negligible installation and mainten-
ance costs, and exert mirùmal competition with 
the associated annual crops. As the strips cap-
ture sediment and develop into terraces they 
also provide a foundation for agroforestry. 
Income-generating cash perennials are planted 
on the risers along with fodder or green manure 
speàes. We hypothesize that the strips are a 
convenient way to evolve toward more sustain-
able annual cropping, with a gradually 
increasing fann area in perennials. Fanner 
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experience with natural vegetative strips in two 
municipalities in the Philippines suggests that 
the concept deserves wider evaluation. But 
several important issues need to be resolved. 
How can soil fertility be maintained in the 
upper alleyways as terraces form, and how 
does incorporation of cash perennials affect the 
food crop and the overall system productivity? 
Subsequent pathways to sustainable fanning 
will involve management systems based on 
nutrient recycling, nutrient regeneration or 
nutrient importation. These options have yet to 
be scientifically explored. 
We will also need to address the issue of 
how and where to extrapolate the natural strip 
concept. For this we are developing a decision 
support system in collaboration with a Philip-
pine soil scientist, for use on the farm. Farmers 
will evaluate natural strip technology using 
participatory research methodology. 
ICRAF will seek to develop collaborative 
research with other institutions to explore the 
strategic implications of natural vegetative 
strips as a foundation for agroforestry-based 
conservation farming on hillslope farms. Our 
partnerships in tltls area currently involve the 
Tropical Soils Program (TropSoils) at North 
Carolina State University, and faculty and stu-
dents at two Philippine universities. The work 
wlll also be a major theme of our involvement 
in the SANREM consortium working at our key 
site in Mindanao. 
REGIONAL ECOGEOGRAPHIC FOCUS 
The three systems hypotheses we are investi-
gating an~ each strongly related to a particular 
ecosystem. Each hypothesis also has geo-
graphic implications (table 37). As one pro-
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ceeds north from the equator in southeastern 
Asia the upland climate generally becomes 
harsher with longer, drier dry seasons, cooler 
winters and a greater threat of tropical storms. 
Northward along this gradient are also eco-
logical conditions that are associated with 
slower establishment of vegetation, lower pri-
mary productivity and a greater tendency for 
upland soils to lack ground cover for substan-
tial portions of the year. The ecoregions along 
the gradient may be recognized as · 
• equatorial tropics (5" 5-5" N) lndonesia, 
Malaysia, Papua New Guinea 
• mid latitude wet-dry tropics (5-15" N) 
Philippines, southem Thailand and 
southem Vietnam 
• northern tropics (15-22° N) northem 
Thailand, Vietnam, Myanmar, Laos and 
southem China 
The equatorial tropics is where the major re-
maining forests exist. These are particularly con-
œntrated on the islands of Sumatra, Bomeo and 
New Guinea. Research to protect natural forest-
land by addressing the intensification of agro-
forestrj systems on the forest margins will be 
targeted predominantly to the equatorial tropics. 
The strategic research site tentatively identified 
is the Hari River watershed in central Sumatra. 
The full ICRAF scientific team in lndonesia will 
be involved in research on hypothesis 1. 
The northem tropics encompasses the huge 
east-west belt of hilly lands in the interior of 
mainland southeastern Asia, reaching from 
Assam to Vietnam and southem China. The 
climate is strong15' monsoonal with long, dry 
winters that are slightly cooler than the equato-
rial tropics. The land-use problems in this zone 
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contrast shêlrply with those of the equatorial 
tropics. Major land degradat ion in the upland 
watershed areas has resulted from agricultural 
intensification on steep terrain. The global ASB 
initiative has selected northern Thailand as a 
key research site. It is centrally located in the 
uplands running through four neighbouring 
countries and has the most favourable scien-
tific infrastructure to support strategic research 
and training. Systems hypotheses 2 and 3 are 
. ·-. ,· 
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particularly relevant for lCRAF's focus in the 
ASB research consortium based there. lt is pro-
posed that ICRAF build a team of 2-3 scientists 
in northern Thailand to provide adequate sci-
entific effort for this ecosystem. 
The midlatitude tropics are a transitional 
zone. Research work in the Philippines builds 
upon the support of ICRAF's strong relation- . 
ship with the Upland Ecosystem Programme 
of IRRI and SANREM CRSP, a long-term initiative 
Noturol vegetotive sfrips ore creoted by olfowing unplonted strips of land fo revegefate ri.aturalfy afong the contour. 
Their excellent erosion control properlies, Jack of competitiveness with associated annuaf crops and fow requiremenf of 
labour for maintenance ore feotures affrodive fo formers. /CRAF research is evaluafing them for more widespreod use 
os o foundotion for ogroforestry. 




of USAID . The work will be conducted in the 
Manupali watershed in northern Mindanao. 
Thus, our plan for research sites focuses on 
three dominant locations: the equatorial tropics 
(Sitiung, Sumatra, lndonesia), the northern 
tropical hill country (Chiang Mai, Thailand) and 
the midlatitude tropics (Mindanao). The 
ecosystem continuum at each of the three re-
search locations will enable ICRAF to employ a 
landscape approach in its research. Work in the 
forest margins, grasslands and hillslope farm-
lands atone major site in each ecogeographic 
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region will allow us to engage in comparative 
analysis and to better extrapolate our findings 
across the region. 
We will phase the initiation of research activ-
ity at our key sites. During the first half of 1993 
the Philippine site became fully operational, 
and two site characterization activities were 
conducted at the lndonesian site. Field re-
search in Indonesia was initiated during the 
second half of 1993. Research at the northern 
tropical hill country site in Thailand is sched-
uled to begin in late 1994. 
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